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Abstract: [ Objective ] To investigate the pollution status of microcystins [MCs (MC-RR, MC-YR, and MC-LR)] in retail
marine shellfish in coastal cities of Fujian. [ Methods | A total of 80 retail marine shellfish (Venerupis philippinarum, Mytilus
edulis, Sinonovacula constricta, and Ostrea gigas) were sampled from four coastal cities of Fujian Province (Xiamen, Putian,
Fuzhou, and Ningde) in the summer of 2015. High-performance liquid phase chromatography with diode array was used to detect
MC-RR, MC-YR, and MC-LR in marine shellfish. ANOVA or rank sum test was performed to compare the pollution status in
different cities. [ Results ] In the 80 samples of marine shellfish, the positive rates of three subtypes of microcystins (MC-RR,
MC-YR and MC-LR) were 50%, 69%, and 44%, respectively. There were significant differences in the positive rate of MC-LR
in the four cities (y’=20.064, P<0.001). MC-YR was detected in all marine shellfish samples, and three subtypes of MCs were found
in all Sinonovacula constrictas and Ostrea gigas samples. Additionally, the highest average levels of MCs pollution were observed
in Sinonovacula constricta in Ningde (0.312 pg/g) and Ostrea gigas in Putian (0.316 ug/g), respectively. [ Conclusion ] Varied
levels of microcystins contamination are identified in four kinds of retail marine shellfish in Fujian coastal cities.
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Figure 1 Spectral characteristics of three kinds of microcystins
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Figure 2 Chromatogram of standard ( A ), matrix blank (B), and

matrix matching ( C) of three kinds of microcystins
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Table 1 Linear range, regression equation, correlation coefficient,

and detection limit of the study

B 2R3 [ N Y G /
Hir 2kl ey *Ef%ﬁ( Ylﬂli{( ngg)

( pg/mlL ) . N Correlation Limit of
MCs . Regression equation .. .

Linear range coefficient detection
MC-RR 0.10~5.00  y=541.22x+13949.83 0.9991 10.0
MC-YR 0.10~5.00  p=1832.17x+21818.08 0.9985 13.3
MC-IR 0.10~5.00  y=-1359.26x+25421.30 0.9983 16.7
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Table 2 Recovery rate and relative standard deviation of three

kinds of microcystins

B 0.10 ug/g 0.17 ng/g 0.67 ng/g
B 7%7) - 5 5
MCs FUCE e FICE e FUCE e
Recovery rate Recovery rate Recovery rate
MC-RR 111.4 6.1 86.2 3.6 101.2 7.6
MC-YR 109.1 6.9 101.3 6.4 96.1 1.9
MC-LR 106.3 1.8 86.4 2.7 83.7 5.4
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Table 3 Detection results of microcystins in retail marine shellfish in Fujian coastal cities

) . MC-RR MC-YR MC-LR
2% KA "
Shellfish Sampling site TP K G ERIR K G ERIR K G
Median Detection range Median Detection range Median Detection range
i B ] ( Xiamen ) 5 ND ND 0.130* 0.032~0.160 0.055 ND~0.090
Venerupis philippinarum
7§ H1 ( Putian ) 5 0.061 ND~0.082 0.038 0.028~0.108 ND ND
&M ( Fuzhou ) 5 ND ND 0.035 ND~0.069 ND ND
T4 ( Ningde ) 5 0.051 ND~0.067 0.074 0.059~0.195 0.061 ND~0.089
£t (Subtotal ) 20 0.051 ND~0.082 0.070 ND~0.195 0.062 ND~0.090
R JE ] ( Xiamen ) 5 0.126 ND-~0.145 0.012 ND~0.023 0.084 0.052~0.189
Mytilus edulis
T H ( Putian ) 5 0.065 0.042~0.132 0.081 ND~0.193 ND ND
M ( Fuzhou ) 5 ND ND 0.060 ND~0.078 ND ND
T4% ( Ningde ) 5 0.115 ND-~0.155 0.012 ND-~0.024 ND ND
41 (Subtotal ) 20 0.090 ND~0.155 0.046 ND~0.193 0.084 ND~0.189
it JE 1 ( Xiamen ) 5 0.058 ND~0.153 0.061 ND~0.078 0.066 ND~0.108
Sinonovacula constricta
5 11 ( Putian ) 5 0.031 0.018~0.056 0.133 ND-~0.182 0.031 ND~0.061
&M ( Fuzhou ) 5 0.059 0.033~0.124 0.067 0.049~0.127 0.074 ND~0.099
7% ( Ningde ) 5 0.077 ND~0.153 0.126 ND~0.159 0.109 ND~0.156
41 (Subtotal ) 20 0.053 ND-~0.153 0.089 ND-~0.182 0.070 ND-~0.156
LaR] JE '] ( Xiamen ) 5 0.104 ND~0.121 0.071* 0.045~0.108 0.047 0.028~0.065
Ostrea gigas
T H ( Putian ) 5 0.190 ND~0.204 0.057 ND~0.073 0.069 ND~0.105
&M ( Fuzhou ) 5 0.082 ND~0.124 0.050 ND~0.054 0.096 ND-~0.114
T ( Ningde ) 5 0.107 ND~0.213 0.043 ND~0.045 0.054 ND-~0.084
471 (Subtotal ) 20 0.121 ND~0.213 0.054 ND~0.108 0.063 ND~0.114
A1 (Total ) 4 H( Four cities ) 80 0.077 ND~0.213 0.068 ND~0.195 0.065 ND~0.189

[ IND & FRAM S, KT HRGEFEESERG 12FT58F. +: BEITHEEEMNBRELE, P<0.05; #: BTHES TEMK L, P<0.05,

& TR % (5] P 0t B R R AR R #2532 JF] Schefffe 3 3547 7 7 tL 2

[ Note IND means not detected; the data below the detection limit is processed by applying 1/2 detection limit. *: Comparison between Xiamen and Fuzhou,

P<0.05; #: Comparison between Xiamen and Ningde, P <0.05. Pair-wise comparison among groups are analyzed by Scheffe method after rank

transformation.
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S (=20.064, P<0.001 ). JE[ 150 5 H . T8 &
M S, MC-LR £t 22 e A it L (¥ P<
0.01 ); #HuIX Z [i]if 7 D12 MC-RR 1 MC-YR i tH %
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Table 4 Positive rates of microcystins of retail marine shellfish in Fujian coastal cities

RRES BESEL () MC-RR MC-YR MC-LR
Samplingaite Samplo mumber _ FHE(n) Rtk () Rl (n) Fatlisk () R () Kok (%)
Detected number Detection rate Detected number Detection rate Detected number Detection rate
JEZ'] (Xiamen ) 20 9 45 14 70 17 85"
i H ( Putian ) 20 14 70 17 85 4 20
@M ( Fuzhou ) 20 8 40 11 55 6 30
T*f% ( Ningde ) 20 9 45 13 65 8 40
A1 (Total ) 80 40 50 55 69 35 44

[ ]+ BT3RS H X %, P<0.01,

[ Note J*: Comparison between Xiamen and other three cities, P<0.01.
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